Cholecystokinin (CCK) has been shown to increase pyloric pressure in normal subjects, but in patients with gastric ulcer the pylorus has failed to respond to the hormone (Fisher & Cohen 1973) . Johnson (1975) showed that patients who had symptoms after cholecystectomy suffered from duodenogastric reflux and considered that this might have been due to a defective response of the pylorus to CCK.
We investigated pyloric function by measuring duodenogastric reflux before and after CCK in 19 patients who had undergone operations for gallstones and peptic ulcer in which the pylorus was preserved, i.e. cholecystectomy and proximal gastric vagotomy (PGV).
Method
In 7 patients a T-tube was inserted into the common bile duct after cholecystectomy and exploration of the duct. A postoperative T-tube cholangiogram demonstrated absence of retained stones and free drainage from the duct into the duodenum.
In 8 patients with chronic duodenal ulcer and 4 patients with gastric ulcer, PGV was performed and Foley catheter duodenostomy and gastrostomy tubes were brought out through the abdominal wall.
Ten to fourteen days after operation, when the patients were fully ambulant and taking a normal diet, reflux studies were made by perfusing phenol red solution into the duodenum via the T-tube after cholecystectomy, or via the duodenostomy tube after PGV. Gastric aspirates were collected for measurement of the phenol red reflux, either through a nasogastric tube introduced into the stomach under X-ray control, or from a gastrostomy after PGV.
Isotonic saline 500 ml labelled with phenol red was infused into the duodenum at 10 ml/min for 50 min. At the beginning of the infusion the stomach was emptied and subsequent aspirations were collected every 10 min for 60 min. The amount of duodenogastric reflux was recorded as the percentage recovery of infused phenol red from the stomach. After 30 min the same measurements were made following a bolus intravenous infusion of CCK (dose 1 unit/kg body weight). 
Results
The percentage of phenol red recovered before and after CCK infusion in the three postoperative groups is shown in Table 1 . After biliary surgery there was a wide variation in reflux before and after CCK infusion. In the basal state 2 patients did not show reflux but 5 had measurable reflux. Following CCK infusion there was a reduction of reflux in 4 patients and in 2 it remained the same, but in one patient with postoperative dyspepsia the reflux was increased from O to 99 % after CCK.
After PGV for duodenal ulcer there was a tendency for CCK to increase reflux rather than reduce it. In 6 patients an increase in reflux was measured after CCK and in 2 there was a slight fall. Following PGV for gastric ulcer, reflux was not observed either before or after CCK infusion.
Discussion
In none of the patients was the reflux pattern known before the operation, since the technique we used to measure reflux can only be carried out in the postoperative state. The number of patients we studied was small, so that the results in each postoperative group have no statistical significance. However, our measurement of reflux following cholecystectomy supports the findings of Fisher & Cohen (1973) in that in all except one patient there was a reduction in reflux after CCK, implying that the pylorus contracted. However, reflux depends on many other factors, including duodenal motility and the amount of fluid entering the duodenum. CCK has been shown to increase motility of the small intestine and perhaps the effectiveness of the pylorus in preventing reflux depends on the pressure and volume of the duodenal contents.
In patients who had undergone PGV for duodenal ulcer, reflux was increased rather than decreased following CCK infusion; so either there was a defective response of the pylorus, or the pressure in the duodenum was greater due to duodenal contraction and an increased volume of bile in the duodenum following gallbladder contraction. In the patients with gastric ulcer who had undergone PGV we expected to find duodenogastric reflux: however, negligible reflux was detected before and after CCK.
Long-term follow up of these patients will be necessary to correlate defective pyloric function with postoperative dyspepsia.
